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Semivolatile Pesticides can Pose 
Health Risks to Non-target 
Organisms
• Many commercial pesticides are 
semivolatile compounds.
• Understanding and predicting how 
pesticides move in the environment 
after application can:
• Reduce indiscriminate application
• Decrease environmental impact
• Safeguard our health.
• How can we predict a pesticide’s 
behavior?
Leaf-Air Partitioning Coefficients 
Kleaf-air=	
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• Partitioning coefficients are 
specific for each compound 
and phase.
• The leaves of plants are a 
significant compartment that 
pesticides can reside.
• Measuring Kleaf-air can help us 
predict how a chemical moves 
in the environment 






Using alfalfa and citrus leaves allows us 
to see how a pesticide behaves 
differently due to the surface 
properties of the plants
Having variable relative humidity and 
temperature shows how the pesticide 
volatizes due to different 
environmental factors
The pesticides being analyzed are 
chlorpyrifos, flupyradifurone, and 







• Fugacity is defined as a chemical’s potential to escape a 
compartment or phase. 
• Partitioning coefficient can be measured from fugacity.
• A fugacity meter measures the concentration of compound in 












• When nitrogen flows over 
the sample chamber, any 
pesticide that is in the air 
phase will flow with 
nitrogen into the XAD-2 
trap and be adsorbed by 
the beads.
Extracting the Pesticide Using Pressurized Liquid 
Extraction
• Pressurized Liquid Extraction
• Uses high pressure and heat to 
push solvent through a cell 
containing the samples. 
• Preparing the Extract
• Concentrated by blowing 
nitrogen gas over solvent, 
evaporating it until 300 µL 
remains.
Accelerated Solvent Extractor Cell components 
for leaf extraction.
Accelerated Solvent Extractor Cell components 
for XAD-2 extraction
Determining Concentrations using 
Gas Chromatography and Mass 
Spectrometry
• Gas Chromatography (GC)
• Evaporates small volume of sample 
into the gas phase, which interacts 
with the glass column as it 
traverses.
• Each compound in the sample 
interacts differently with the column 
and enters MS at different times. 
This is known as the retention time.
• Mass Spectrometry (MS)
• Quantifies the mass of each 
compound that enters from the GC.
Utilizing the Data in 
Current Technologies
• Calculating Kleaf-air at:
• Temperatures between 10-30˚C
• Relative Humidity between 40-
100%
• The data collected will be used to 
improve the predictive capacity of a 
previously developed model.
• Accurately predicts the 
environmental fate of pesticides
• Identify the ideal time for pesticide 
reapplication.
